Introduction
Coronary artery disease (CAD) is a leading cause of mortality and morbidity in most developed countries [1] . CAD is a common and sometimes disabling disorder, although medication therapy, percutaneous coronary intervention and coronary artery bypass grafting have developed recently. Medical doctors need to prevent from developing acute coronary syndrome. The development of non-invasive cardiac imaging tools (particularly, cardiac computed tomography, echocardiography and so on) for the diagnostic and prognostic assessments of patients is evolving evidence for various treatment strategies. Cardiac catheterization is golden standard for the diagnosis of CAD. Although the risk of adverse events for invasive coronary angiography is generally considered to be low, potential life-threatening complications can arise, including not only coronary artery dissection, but also arrhythmia, stroke, hemorrhage, myocardial infarction (MI), and death [2] . Non-invasive imaging devices for CAD have been developing, such as echocardiography, scintigraphy, computed tomography (CT) and magnetic resonance imaging (MRI) and so on. Particularly, the development of cardiac CT is remarkable in the last 10 years. Prior report suggested a hierarchial model of efficacy to assess the contribution of diagnostic imaging to the patient management process. Level 1 is technical quality of the images. Level 2 is diagnostic accuracy, sensitivity, and specificity associated with interpretation of the images. Level 3 is whether the information produces change in the referring physician's diagnostic thinking. Level 4 is efficacy, which concerns effect on the patient management plan. Level 5 is effect of the information on patient outcomes. Level 6 is societal costs and benefits of a diagnostic imaging technology [3] . CT imaging was introduced in 1972 [4]. The ability to obtain cross-sectional images of the computer-assisted tomography, Sir Geoffrey N. Hounsfield and Allan M. Cormack were awarded the Nobel prize in Medicine in 1979. Since a 4 detector row cardiac CT angiography was launched in 1998. Cardiac CT has experienced rapid improvement of imaging qualities with the ongoing evolution of cardiac CT. The diagnostic accuracy of the 64 detector cardiac CT to detect coronary stenoses is available. Cardiac CT is useful for the diagnosis and risk stratification of CAD. Cardiac CT presently has not been considered a routine replacement for invasive coronary angiography, www.intechopen.com because the diagnostic accuracy of cardiac CT is not greater than that of invasive coronary angiography yet. Invasive coronary angiography is more appropriate than cardiac CT for patients with a high pretest likelihood of CAD. Cardiac CT is appropriate for stable patients with acute chest pain [5] . A recently published guideline reports several appropriate indications for cardiac CT. At First, they are symptomatic patients with intermediate likelihood of CAD. Particularly, the patients are indicated in whom stress testing, including in electrocardiography, echocardiography, and scintigraphy is not possible because of severe aortic stenosis, severe heart failure and aortic dissection etc., or the result of stress testing is equivocal or uninterpretable with acute chest pain. Secondly, they are patients with acute chest pain and intermediate likelihood of CAD but absence of ECG changes and normal myocardial enzyme levels [6] . Cardiac CT is useful for the diagnosis of CAD in complete left bundle branch block patients, because the diagnostic accuracy is slight lower with stress test of electrocardiography, echocardiography and scintigraphy [7] . The best approaches to the care of CAD, improving not only the efficacy and safety of treatments, but also the cost. We discuss the usefulness of cardiac CT for the risk stratification of CAD.
The technique and limitation of cardiac CT imaging
The clinical value of CT for imaging of the heart has been very limited for the long time. Cardiac imaging requires a very high temporal resolution, because the heart is rapid motion. Therefore, dedicated scanner designs needed to be developed to increase acquisition speed. Furthermore, cardiac CT imaging requires providing contiguous cross-sectional images of the heart. Every displayed image must be of the same cardiac phase. Gaps may occur if adjacent images depict the heart in different phases of the cardiac cycle. Data acquisition must be triggered by the patient's electrocardiogram (ECG), image reconstruction must be synchronized to a function correlated to cardiac motion. The heart is subjected to intrinsic motion by cardiac contraction and to motion by breathing. CT imaging of the complete heart has to be performed within one single breath-hold. Recently, the number of detectors expands from 64 to 320. With a detector width of 0.5 mm, this will be able to be coverage of about 160 mm. It can be obtained in one rotation and can be performed during one heartbeat [8-10]. This will decrease the length of the necessary breath-hold, decrease the amount of contrast agents to achieve intravascular enhancement during scan, and may be useful in patients with an inconstant heart rate or arrhythmia.
Atherosclerosis of the coronary artery
Cardiac CT has several potential applications for patients with CAD. Cardiac CT can demonstrate the morphological features of CAD and estimate ventricular function, perfusion. Recently, the visualization of coronary artery has been developing with coronary artery calcium (CAC), coronary artery stenosis. The pathology of coronary artery is important in order to understand the image of cardiac CT, taking into account the pathology of coronary artery. CAC is a surrogate marker for coronary atherosclerotic plaque. In the coronary arteries, calcifications occur almost exclusively in the context of atherosclerotic changes [11, 12] . In the most patients with acute coronary syndromes, CAC can be detected, and the amount of calcium in these patients is substantially greater than in matched control subjects without CAD [13] . With the exception of patients in the renal failure, nonatherosclerotic calcification of the coronary artery wall is rare. The amount of CAC correlates moderately with the extent of atherosclerotic plaque burden in a coronary artery [11, 12] . On the other hand, not every atherosclerotic coronary plaque is calcified. The presence or absence of CAC is not closely associated with an individual atherosclerotic plaque to rupture. And CAC is not associated with stability or instability of an individual plaque [12] . Plaques with healed ruptures almost invariably contain calcium, whereas plaque erosions are frequently not calcified. Although there is a quantitative relationship between CAC and coronary plaque burden, there is only a weak correlation between the amount of CAC and the angiographic severity of coronary artery stenoses [11] . Cardiac CT has several potential applications for patients with coronary artery disease. Cardiac CT can demonstrate the morphological features of coronary artery disease and estimate ventricular function, perfusion. Recently, the visualization of coronary artery has been developing with CAC, coronary artery stenoses. Non-enhanced CT studies of the heart are almost exclusively performed to assess calcified structures within the heart and CAC. The absence of detectable CAC rules out the presence of significant coronary artery stenoses with high negative predictive value [11] .
Coronary calcium in cardiac CT
Non-enhanced CT studies of the heart are almost exclusively performed to assess calcified structures within the heart and coronary arteries. Cardiac CT detects and quantifies the amount of CAC. It is a marker of atherosclerotic disease burden. Calcification does not occur in a normal coronary artery wall, it therefore indicates the presence of atherosclerosis, but is not specific for coronary artery stenoses. CAC scores predict the total atherosclerotic plaque burden. However, the absence of detectable CAC rules out the presence of significant coronary artery stenoses with high negative predictive value [11] . Although these findings are consistent with the concept that the calcified plaque burden parallels the overall plaque burden, CAC testing is not appropriate as an alternative for angiographic disease detection, because of the modest relationship between CAC and coronary artery stenoses [14] . Because even coronary atherosclerotic plaque burden is not necessarily associated with significant coronary artery stenoses, even the detection of large amounts of calcium does not imply the presence of the significant stenoses. The CAC detection could be as a marker for CAD prognosis in asymptomatic patients. The presence and severity of CAC has independent and incremental value in the estimation of death or nonfatal MI [15] . CAC is important in the risk stratification, and noncalcified atherosclerosis is also important. Some studies against intravascular ultrasound have reported a sensitivity of 91% and 95% to detect calcified and 78% and 58% for noncalcified lesions by 16 slice CT [16, 17] and increased the sensitivity to detect noncalcified lesions to 83% by 64 slice CT [18] . Because of the high CT attenuation of calcified lesions, their differentiation from fibrous and lipid-rich lesions is easy. Noncalcified plaque is consisted of lipid-rich plaques and fibrous plaques. Lipid-rich plaque (less than 50 HU) is lower CT Hounsfield attenuation numbers than fibrous plaques (50 to 120 HU) and calcified plaque (more than 121 HU) [17, 19] . Patients with acute coronary syndromes were found to have a higher prevalence of noncalcified as compared with calcified plaque than stable coronary artery disease [20] . We show the algorithm to diagnose ischemic heart disease with cardiac CT in American Heart Association guideline and Japanese Circulation Society guideline. www.intechopen.com
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The angina index has a value of 0::if the patient had nonlimiting angina, -1: if exercise angina occurred, and 2: if angina was the reason the patient stopped exercising. The score had a range from -25 (highest risk) to +15 (lowest risk). The outpatients had treadmill scores indicating low risk (≥ +5) and their four-year survival rate was 99% (average annual mortality rate, 0.25%). The outpatients had scores indicating high risk (< -10) and their four-year survival rate was 79% (average annual mortality rate, 5.0%) [23] . Suspected 
c. Stress SPECT
1. The stress test is recommend exercise stress, rather than drug stress. 2. The diagnosis is recommended 17 or 20 segment method to diagnose the area and degree of ischemia. 3. The staff confirm whether the patients have contraindication of the stress drug. 4. Echocardiogram and perfusion MRI can be alternative stress test depending on the facilities. 5. Less than 50% count of maximum count in the defect area is more than moderate ischemia. 6. The count between 50% and 70% count of maximum count in the defect area is mild ischemia. 7. More than 70% count of maximum count is normal myocardium.
Visualization of the coronary artery lumen in cardiac CT
Cardiac CT can be applied for visualization of the coronary artery lumen after intravenous injection of a contrast agent. The administration of beta blockers before the cardiac CT scan and the use of sublingual nitroglycerin can achieve coronary vasodilation and maximize image quality. Studies for the diagnosis of coronary artery stenoses using 64 slice CT scanning with invasive coronary angiography report sensitivities and specificities of 87-99% and 86-97%, respectively, and importantly, a negative predictive value of 98-100% [24] [25] [26] [27] . Cardiac CT could be an efficient initial triage tool in patients with acute chest pain with low to intermediate risk, because of the high sensitivity and negative predictive value. In the symptomatic population, there is lack of study that shows an improved prognostic power of cardiac CT over other modalities including coronary artery calcium scores and carotid intima media thickness [28] . The clinical use of cardiac CT to detect plaque for purposes of risk stratification asymptomatic individuals has not recommended yet, although the clinical use of risk stratification in asymptomatic high risk individuals has been reported repeatedly [29] [30] [31] . Patency and occlusion of bypass grafts can be established with sensitivity and specificity of nearly 100% in cardiac CT, because of the large size and limited mobility of these structures [14, 32, 33] . But, the limitations are the detection of stenoses at the site of anastomosis to the coronary artery and in the peripheral run-off coronary artery. Metallic clips and severe coronary calcium lead to reduced sensitivity and specificity in post CABG patients. Before re-operative coronary surgery, cardiac CT can be used to define the relationship of sternal wires to cardiac and graft structures for the purpose of planning surgical reentry techniques. Cardiac CT with volume rendering images is useful to patients with known or suspected congenital coronary artery anomalies. Cardiac CT can classify the origin and the complex course of anomalous coronary arteries [34, 35] . Although artifacts caused by metal and partial volume effects limit the evaluation of in-stent restenosis with 64-slice CT, high accuracy, approximately 90%, can be obtained in stents 3mm or greater in diameter [36, 37] .
Conclusion
Cardiac CT is a rapidly developing and advancing technology. The increase of radiation will reduce artifact, improve coronary artery visualization, although an excess of radiation exposure leads to cancer. Cardiac CT is useful in the non-invasive diagnosis of coronary www.intechopen.com artery disease for the stable and acute chest pain patients, especially who cannot be sufficiently evaluated by electrocardiography, echocardiography, scintigraphy or cardiac MRI.
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